T he 2010 Behavioral Risk Factor Surveillance Study estimates that in the United States 41 % of African American adults are obese versus 26 % of non-Hispanic whites. 1 African Americans are also disproportionately affected by excess weight and diseases for which it is a risk factor. 2, 3 Although long-term weight loss maintenance and improved health are the ultimate goals of weight management programs, interventions to address obesity and promote long-term weight maintenance in African Americans have yielded modest results. [3] [4] [5] [6] The 1999-2006 National Health and Nutrition Examination Survey estimates 15 % of African American adults who have ever been overweight have experienced long-term (≥ 1 year) weight loss maintenance of at least 10 %, versus 19 % of nonHispanic whites. 7 In clinical practice, a 10 % weight loss improves blood pressures, blood sugars, and lipids and is the clinically recommended goal for individuals trying to reduce weight. [7] [8] [9] At present, there is scant evidence on highly successful weight-loss programs among African Americans. The National Weight Control Registry (NWCR) identified a large sample of individuals who were successful at longterm weight loss maintenance. Registrants had lost ≥ 13.6 kg (30 lb) and maintained that loss for at least 1 year. The study identified characteristics of successful maintainers and methods used to lose and maintain weight-loss. However, there were few African American participants in that cohort (N≈74). [10] [11] [12] [13] [14] [15] Studies that provide new insights into successful weightloss in African Americans are needed. Consequently, the objectives of the present study were 1) to identify a large sample of African American adults who intentionally achieved clinically significant weight loss of 10 %, 2) to understand weight-loss and maintenance in African Americans through a cross-sectional survey and 3) to determine the feasibility of establishing a registry of African American adults successful at weight loss.
METHODS

Study Design
This cross-sectional analysis used data from a survey designed to identify potential African American candidates for a weight control registry. Eligibility to complete the survey included self-identification as non-Hispanic Black or African American from a multiple choice list of standard NIH ethnic classifications, age ≥ 18 years, and intentional weight loss ≥ 10 % of body weight. Women who had been pregnant within a year of the study were ineligible.
Participant Recruitment
Participants were recruited between October 2006 and April 2009 through a variety of modalities aimed to attract a national sample of respondents. The flow of participants through recruitment, screening, survey completion and analysis is shown in Figure 1 . Participants were asked their maximum body weight, weight achieved after greatest weight loss, current weight, and number of months between greatest weight loss and current weight.
Survey Design and Testing
Building on the reported descriptive data from the NWCR 10 and focus group data from African Americans who had lost weight and either maintained the weight loss or regained it 16 , survey instruments were developed. One instrument was designed for individuals who had maintained ≥ 10 % weight loss for at least 1 year (75 questions). A second similar instrument was designed for individuals who lost ≥ 10 % of body weight and regained it (67 questions). The instruments were tested for acceptability and face validity using cognitive interviewing techniques to assess for tolerance of the survey length, clarity and relevance of the questions, and response error. Modifications were made to the instruments based on interview findings.
Measures
Categories of questions included in the surveys included initial weight loss methods, current weight maintenance methods or current reasons for weight regain, cultural influences on weight, and levels of physical activity using the Short International Physical Activity Questionnaire (IPAQ). The IPAQ was selected because of its length and data validating its use in diverse populations. 17 A formal dietary assessment tool was not used in this study because of economic limitations and participant time burden associated with the instrument. Theory-based socio-cognitive questions were also included; however, findings are outside of the scope of this descriptive report.
Both maintainer and regainer surveys asked participants whether they achieved initial weight loss through a change in diet, change in exercise, or both. Those who reported initial weight loss through dietary changes were asked about dietary techniques employed. Participants reporting physical activity changes were asked questions about preferred location for physical activity, preferred modes of physical activity, and with whom they exercised. All participants were asked to describe their motivations (triggers) for initial weight loss in their own words. Responses were classified as 5 differing trigger types (health concerns, upcoming event, self-esteem/appearance, physical discomfort, and other). Questions about current eating patterns and current levels of physical activity were included in both survey versions, and respondents were asked about weight selfmonitoring methods as well.
Cultural themes that emerged from focus groups conducted to inform the development of the survey instruments included the role of faith in weight loss, female hair management during exercise, and social pressures to "not lose too much weight." The survey instrument included questions addressing these issues.
There were limited differences between the two survey versions. Weight-loss maintainers were asked to indicate whether they were currently maintaining their weight with diet, exercise or both. Participants who had regained weight were asked to identify perceived reasons for regain (e.g. "I am unable to find time for exercise," "I eat because of stress").
Validation of Reported Weight Loss
Percentage of weight loss was based on self-reported weight and weight change. These methods have been used in other studies and are imperfect but of acceptable reliability. 7, 10, 18, 19 To further support accuracy of reported weight change by individuals identified as weight loss maintainers, participants were asked to identify a significant referent (e.g. physician, friend) who could verify their reported weight loss.
Statistical Analysis
Simple frequencies were calculated for respondent characteristics and responses to survey questions. Two-tailed ttests and chi-square tests were used for between group comparisons using STATA software, and p-values were corrected using the Bonferroni method for multiple comparisons.
RESULTS
Respondent Characteristics
Three-thousand seventy-six individuals were screened for the study and 1,280 were eligible to participate. One hundred thirty-three surveys from men were excluded because of low response rate. An additional 37 surveys from women using bariatric surgery for weight loss were excluded because the focus of this analysis is on lifestyle changes. One thousand one hundred ten women are included in the analysis. Participants were divided into two main groups: those who maintained ≥ 10 % weight loss for at least a year (WLMs) and those who regained weight and did not maintain at least a 10 % loss (WLRs). Thirty percent of the sample of successful maintainers provided the name and contact information of a significant referent. Subjects who did not provide contact information of a referent other did not differ significantly from those who did in key demographic variables except they were less likely to report only a high school education (5.7 % vs. 11.5 % years, p< 0.05). Also, maintainers without a reference had lower BMI before weight loss and lost significantly less weight.
Characteristics of female subjects are shown in Table 1 . Fifty-seven percent had a college degree or higher. Maintainers lost an average of 23 % of their body weight and had maintained ≥ 10 % weight loss for an average of 5.1 years. Twelve percent of maintainers had maintained the loss for ≥ 10 years.
Methods Used for Weight Loss
Significantly more WLMs reported losing weight "on their own" (dietary changes and/or exercise without medications) than WLRs (65 % compared to 51 %, p< 0.001). Only 19 % of subjects in both groups used a formal program (e.g., Weight Watchers, Jenny Craig) for initial weight loss.
Seventy-three percent of maintainers and 62 % of regainers reported achieving successful weight loss through both dietary and physical activity changes. The prevalence of maintainers and regainers who changed their diets and engaged in various dietary activities is listed in Table 2 . Similarly, for those who exercised during weight loss, physical activity preferences and strategies for both groups are reported in Table 3 .
Approximately 90 % of respondents reported a motivating trigger resulted in weight loss. Significantly more maintainers than regainers identified health concerns as their trigger to lose weight (32.4 % compared to 22.7 %, p≤ 0.001).
Weight Maintenance and Weight Regain
Seventeen percent of maintainers reported watching only their diet to help maintain weight, and 6 % reported only exercising to keep weight off. Seventy-three percent reported using both strategies. WLMs reported similar dietary and exercise practices for weight loss maintenance as they did for initial weight loss ( Table 2 ). WLRs were asked to identify reasons for weight regain. Eating due to stress (53 %), being unable to find time for exercise (47 %), and feeling lazy or unmotivated (52 %) were the most-cited reasons for regaining weight.
Current eating patterns for WLMs and WLRs are significantly different as they relate to eating breakfast and eating outside of the home. Table 4 reveals that maintainers are more likely to eat breakfast and to avoid fast food when compared to regainers.
Based on responses to the Short IPAQ, WLMs and WLRs scored very differently regarding current levels of physical activity (χ 2 =50.9, p< 0.001). Maintainers were most likely to score in the "High" activity category: 55 % compared to just 32 % of regainers. Forty-five percent of regainers were in the "Low," or inactive, category.
Current weight self-monitoring practices were reported by both WLMs and WLRs (Table 5) . Regainers were more likely to report weighing themselves "less than once a month" (47.3 % vs. 30.2 %, p<0.001). They were also T-tests or chi-square tests for significant differences between regainers and maintainers. P-values were corrected for multiple comparisons using the Bonferroni method. * Statistically significant using the Bonferroni correction.
more likely to recognize weight gain due to the fit of their clothes than maintainers (81.6 % vs. 70 %, p<0.001).
Influence of Cultural Factors
All participants were asked about the role of faith (religion) in their initial weight loss efforts, successful maintenance, or unsuccessful maintenance efforts. A majority (57 %) of maintainers and regainers reported that faith had either a limited or important role in their initial weight loss, with more maintainers choosing "important role" (42 % compared to 27 %, (χ 2 =22.3, p< 0.001). Maintainers were also more likely to say that faith was important in maintaining their weight (43 %), compared to 23 % of regainers who said faith was important in trying to keep off the weight.
Women subjects in both groups were asked about their current hairstyle which has been shown to influence participation in physical activity. 4, 20 Female WLMs were no more likely to report a natural hairstyle or wig than WLRs (23 % compared to 18 %, (χ 2 =2.14, p= 0.144). The majority of women in both groups (55 % and 56 %, respectively) reported they wore a relaxed hairstyle. Contrary to expectations, women in each hairstyle category scored identically on the IPAQ.
Actions related to "not losing too much weight" were evident in the sample. Weight loss maintainers and regainers reported some intentional weight regain (12 % compared to 8 %, (χ 2 =4.2, p< 0.05). Three percent of respondents reported gaining some weight back because they thought they looked too skinny.
Registry
Seventy-three percent of sample of questionnaire respondents included in this analysis agreed to participate in an African American Weight Control Registry and provided contact information to be maintained in a secure database. Of the 1,110 questionnaire respondents, 59 % of maintainers and 78 % of regainers became a part of the registry.
Registrants were more likely to have a larger starting BMI (34.1 kg/m 2 vs. 32.3 kg/m 2 , p< 0.001) than nonregistrants. Non-registrants were more likely to report using only exercise for weight loss (14.7 % vs. 8.8 %, p< 0.05) and to losing weight on their own without a formal program (60.0 % vs. 52.8 %, p< 0.05) than registrants.
DISCUSSION
To the best of our knowledge, this is the largest sample of African Americans successful at long-term weight loss maintenance. Although weight analysis of the Coronary Artery Risk Development in Young Adults (CARDIA) Study did identify 115 African Americans who had lost ≥ 5 % of body weight and maintained at least 75 % of that loss for 5 years, it did not assess intentionality of weight loss and provided a limited assessment of factors associated with long-term weight loss success (African American ethnicity, moderate physical activity, and limited consumption of sugar sweetened beverages). 21 Like NWCR members, African American women identified in this study were extremely successful at losing weight. Of note, most achieved initial weight loss success "on their Maintainers were asked whether they were currently watching their diet to maintain their weight. Percentages are for all maintainers who reported they were watching their diet. * Statistically significant using the Bonferroni correction. † Chi-square tests for significant differences between Maintainers (initial weight loss) and Regainers. P-values were corrected for multiple comparisons using the Bonferroni method. Note: Respondents selected all applicable categories so responses do not total to 100 %. Of those who changed their diet, 78 % changed both diet and exercise and 22 % changed only diet.
own" and without the use of formal, fee-based, weight loss programs. Higher starting BMIs were associated with larger weight losses and maintenance in this sample. This has not been described in other studies, and it is unclear whether heavier individuals, in fact, have more success or whether heavy individuals in this voluntary sample were more likely to participate and share their weight loss success. Controlling for starting BMI did not, however, change the significance of comparisons between WLM and WLR. The three cultural themes explored in the surveys yielded interesting results that warrant further research. Religious faith was identified as playing an important role in weight loss and maintenance more commonly in WLM than WLR. Several faith-based weight loss studies do indicate some successes when spiritual beliefs are tied to practical life-style changes; [22] [23] [24] however, the individual operationalization of faith in unstructured weight loss and maintenance efforts needs further delineation before its role is fully understood.
Although hair management during exercise may not be unique to African Americans, it was identified as particularly relevant when focus groups of African American maintainers were asked about their weight loss experiences. 16 A few studies acknowledge hair style maintenance as significant for African American women who engage in physical activity. 4, 20 African American women wear a variety of hairstyles: those considered easy to manage on a daily basis and after exercise (afro, natural, locks, braids, and wig) and one that is traditionally considered more time consuming to manage and more negatively affected by sweating (relaxed). Although this study did not demonstrate a clear difference in reported physical activity levels among women with natural versus relaxed hair styling, the role of this qualitatively endorsed influence on physical activity needs further exploration.
The fact that 10 % of WLM and WLR intentionally regained some of the weight they loss is an interesting and previously unreported phenomenon. Older research suggests lower desire for thinness in African Americans compared to Caucasians, 25, 26 and future research can help in the sociohistorical understanding of the perceived undesirability of losing "too much" weight. Maintainers were asked whether they were currently exercising to maintain their weight. Percentages are for all maintainers who reported they were currently exercising. * Statistically significant using the Bonferroni correction. † Chi-square tests for significant differences between Maintainers (initial weight loss) and Regainers. P-values were corrected for multiple comparisons using the Bonferroni method. Note: Respondents selected all applicable categories so responses do not total to 100 %. Of those who exercised during weight loss, 14 % only exercised and 86 % changed diet and exercise.
Several findings from this study are relevant for clinicians treating similar patient populations. Practice implications are listed in Table 5 . The cultural considerations described above suggest there are additional factors that influence successful weight loss and maintenance in this group; however, further study is necessary before recommendations can be made on how best to counsel around these issues in clinical settings.
Information from individuals who agreed to be a part of an African American Weight Control Registry is maintained in a secure database. Current and future registrants will be tracked using follow-up surveys to assess weight management over time and to understand nutrient consumption as well as behavioral and social strategies that were not assessed in this initial study. The ability to continue to gather data on individuals who have successfully lost and maintained weight will add significantly to the understanding of long-term weight loss in this high risk population.
Although this study provides the largest sample of African American women intentionally successful at clinically significant long-term weight loss, there are limitations to its interpretation and areas for improvement in future studies. Participants are self-selected volunteers. This introduces voluntary response bias and limits its generalizability. Only ten percent of respondents to this survey were men. Twentyfour percent of NWCR registrants were men; however, < 1 % were African American men. 15 It is unclear whether the topic of weight management is uninteresting to men, but challenges in recruitment of African American men into biomedical research have been well documented. [27] [28] [29] [30] The study sample is very educated when compared to randomly-selected national samples of African American women. In NHANES 1999-2006, 49 % of participants had at least some college education 31 compared to 91 % in this sample, thus potentially limiting its applicability to the larger African American population. Although a variety of recruitment methods were employed, most survey respondents were recruited through eRewards which is an online Chi-square tests for significant differences between maintainers (initial weight loss) and Regainers. P-values were corrected for multiple comparisons using the Bonferroni method. * Statistically significant using the Bonferroni correction. Encourage self-monitoring of weight by use of a scale at least monthly service. There was likely an oversampling of individuals with internet access which may explain the high educational level of respondents. Lower socioeconomic status is linked to increased prevalence of obesity, so successful maintainers from this group need to be identified as well.
The IPAQ short form was used to assess physical activity levels among respondents. Recent research suggests it may not be the most ideal physical activity assessment tool for this population. 32 Lastly, the cross-sectional study design limits the conclusions that can be drawn about the causal effects of various historical and current behaviors reported by respondents and their weight maintenance or regain.
This study provides evidence that educated African American women can and do achieve significant long-term weight loss. Many strategies are consistent with those of NWCR members. There are significant differences in motivations and practices between African American women who lose weight and keep it off and individuals who lose weight and regain it. Future studies will strive to recruit a more inclusive sample of African Americans and to uncover critical factors that predict weight loss maintenance across socioeconomic strata and how they are operationalized. Greater understanding will inform the development of weight-loss interventions for this disproportionately affected group.
